New antitumor substances, designated BE-32030A, B, C, D and E, were isolated from the culture broth of Nocardia sp. A32030. The active principles were extracted from the myceliumby methanol and purified by Sephadex LH-20 and reversed-phase column chromatographies and finally by reversed-phase HPLC. BE-32030A, B, C, D and E inhibited the growth ofP388 murine leukemia, DLD-1humancolon cancer, PC-13 humanlung cancer and MKN-45 humanstomach cancer cell lines.
In the course of our screening program for new antitumor substances, a strain A32030 isolated from a soil sample collected in Ishigaki island, Okinawa prefecture, Japan, was found to produce active principles. Bioassay guided fractionation was carried out using the P388 murine leukemia cell line. After extraction of the mycelium of the producing organism, these antitumor branching substrate mycelia and aerial mycelia, and fragmentation of the substrate mycelia and the spore chains was observed. The spore surface was smooth. Soluble pigments were absent. Utilization of carbon sources was examined according to the method of Pridham and Gottlieb2) on the agar medium culture at 28°C for 14 days. D-glucose, D-xylose, L-rhamnose, dgalactose, D-mannose were utilized for growth. Utilization of L-arabinose, D-fructose was questionable and raffinose, D-mannitol, inositol, salicin, sucrose were not utilized by the strain. The above-mentioned combination of characteristics indicated that strain A32030 belonged to Nocardia sp. It has been deposited at the National Assay of Cytotoxic Activity P388 Assay:
In the in vitro cytotoxic assay using the P388 tumor cells, BE-32030A~E were first dissolved in dimethyl sulfoxide (DMSO). The solution was serially diluted with a cell culture medium containing 20% DMSO (20% DMSO-RPMI-1640 medium) with 2.5 x 104 tumor cells per 50jul and the mixture was incubated under 5% CO2 at 37°C for 72 hours. The viable cells were then counted with a Coulter counter. obtained. For the purpose of structure determination, hydrolysis of BE-32030B to BE-32030B-1 and acetylation of BE-32030B were performed. A solution of BE-32030B (41.4mg) in MeOH (10ml) was mixed with 500 /d of 1 n NaOH-MeOH. The mixture was stirred at roomtemperature for 2 hours, and then the mixture was neutralized with 1 n HC1and MeOH was evaporated. The residual mixture was extracted twice with 100 ml ofethyl acetate. The extracts were evaporated and the residue was subjected to silica gel column chromatography. The column was eluted with CHC13- HOHAHAand HSQC spectra of BE-32030B indicated the presence of a 1,2-disubstituted benzene, a 3-hydroxybutanoic acid, a myristic acid and two lysine moieties. Based on the HMBC spectrum, the main part of the structure of BE-32030B was deduced (Fig. 2) . In this spectrum, the e-methylene proton of Lys-2 (8H 3.47) was coupled to its own carbonyl carbon at 8C 168.7, implying a cyclic structure for Lys-2. Acetylation of BE-32030B with acetic anhydride in pyridine gave a triacetyl derivative (FAB-MS m/z 914 (M+H)+). The D2O-exchangeable protons of BE-32030B at 8H ll.5 ppm, 9.68 ppm and 9.46ppm were replaced by 9 protons at £H 2.33ppm (3H, s) and 3H 2.12ppm (6H, s). These fact and the partial structures assembled from HMBC ( Fig. 2) suggested that the structure of BE-32030B was quite similar to that of mycobactines3~11). The two Lys e-TV-hydroxyl groups in the mycobactines are known to chelate ferric ions10). Hydrolysis of BE-32030B with 1 n NaOH/MeOH at room temperature for 60 minutes afforded BE-32030B-1 that was a methyl ester core of BE-32030 minus Lys-2 and 3-hydroxybutanoic acid (Fig.  3 ). From the data described above, the structure of BE-32030B was determined as shown in Fig. 1 . This structure was supported by linked scan FAB-MS experiments (Fig. 4) . The molecular formula of BE-32030A was established These data suggested the presence of an unsaturated fatty acid in BE-32030C. In the HMBC spectrum of BE-32030C, the carbon signal at 8C 28.4ppm was correlated with 2'-H (8H 2.26) proton and the proton next to oleflnic proton (SH 1.95). The methylene carbon signal at about 29ppm was correlated with 3'-H. These data suggested that C-2' to C-6' were sp3 carbons, and that the unsaturation was between C-7' and C-8' (Fig. 5) . The ds-conflguration of the C-7' and C-8' double bond was confirmed by the coupling constant (/7> 8,= ll.OHz). Fromthe above results, the structure of BE-32030Cwas 1H-and 13C-NMR spectral analyses. In the^-NMR data of BE-32030D, the presence ofa 1,2,3-trisubstituted benzene group was revealed and the phenolic proton at SH 9.17 was newly observed comparing to BE-32030B.
In the HMBC spectrum of BE-32030D, the proton at SH 9.17ppm was correlated to C-2 (c5c 148.1 ppm), C-3 (8C 145.7) and C-4 (Sc 119.3ppm). From the studies described above, the structure of BE-32030Dwas determined as shown in Fig. 1 and methylene protons at 3H 1.96 (4H, m) were newly observed comparing to BE-32030B. The above data suggested the presence of an unsaturated fatty acid in its structure. In the HMBCspectrum of BE-32030E, the proton at SH 2.26 ppm(2'-H) was correlated to the carbon at 5C 26.3ppm next to olefinic carbon (C-4'). This data suggested that the double bond was present between C-5'
and C-6'. The cw-configuration of the C-5' and C-6' double bond was confirmed by the coupling constant (j5, 6,= ll.0Hz). From the results described above, the structure of BE-32030E was determined as shown in Table 3 . Acute toxicity of BE-32030B was tested at 3, 10, 30, 100 and 200ihg/kg (female CDFx mouse) and no death was found on day 5 after a single i.p. injection at all doses. Antitumor activity of BE-32030Bis under evaluation. Recently, it was reported that formobactin, the structure of which is related to the group of mycobactins produced by Nocardia sp.? had strong inhibitory activity against lipid peroxidation in rat brain 821 homogenate12). Accordingly, it may be interesting to test the inhibitory activity against lipid peroxidation of BE-32030 compounds.
